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(2) 



1 1 -2 2 0 5 0 7 



WB*B¥0£m^ic#jsr&flirB i ***;HM-xi*q 

[fg*«2] i ***;u«*fcQ***;u«*i=«fcyi# 
lire i ?**frm^&TSQT**>\'m j %frt>mvim^& 
nrei (xi*q> ***;HM-««f&s*u -i (xi± 

-q) i^-t^m^ OmU^t. 2lm+i (XI* 2 1m 
+ q> (InttmAflomtt) 2 09IJUI 

-2lm+i (Xl*-2lm+q) ££flt*r £S 3 CDS! 
»tt*U I»E*MS«*t«*Lt, WEflll 

[■1*913] I ***^»*Q***JU«*l=J;y» 
»B#ISSP<!:. 

ma i (x»o) ***;ufl»MM&s*t. tire i (x 

21m- i (Xl*2lm-q) Clm(*fi-^A0>SMtt) 
2 <D3(lWfc* -2 1m- i (Xl*-2lm- 
q) e£j£r«B3 0>aUW£:&*U f*EftK¥«J5£{I 

taeo (xi* i) ^^*;u«*^6iirB«»jfli«>tt»T 
lire i (xi±Q) ^**;wi*«iMfts*i* im+ i (x 

ttln+q) (lattMj&CDmitt) t4*t4«1 091 

- (lm+ i ) (XI* - (Im+q) ) S^fiE*"* 
»2 0>3lJWfc**U l*B&B*j£<I-^lrj£SLT. 

we»i xi*«2a)ai*»©t^#i^«)Hj*ta*»i= 



ItreQ (XI* I ) ^■V*^«-»A^WB«-^jS«)ffifi3iE 

wjiT»fl!)*iBS*uaL»iB«is«»e*«r*atiR«is 

I&C I (XI*Q) ^**;u«**tt*&4*u Ira- i (X 

ttim-q) (\m\zm^&<Dmmm) ^t§sio;n 

XBfc, - (lm- i ) (XI* - (lm-q) ) tfifcjSr* 
^2(D;im*fU WE*B*1»KI::K*LT* 
IMBKl XI*«2<D;«W*a>L^-r*LA^oaj**a«ttl3 

MB i T * *;Hl^;atf Q ^ -v ^ lUlBii-^-^ 
gLB^iSat. 

IITBi (XI*Q) ^^*;u«#«*IS*#i. -i (XI* 

-q) 1 2lra+i (Xl*2 lm 

+ q) ( Infill* AOlMtt) fi±At«R2M» 

<t. 4 lm— i (Xl*4lm-q) S^fig-T «* 3 ©SMT* 

tttu WEftB*is«*i=JSSL-<\ «rE*i-* 
3 0)ajW4Ba)i^r3h.3^<DU*ta«wicHj*-r*tt«ft 

ittE i q^^*;u«^6«tb«*jS 

flDtt«TBi±'t?fl>*BS*IS U*B«S«# 
*BH£ff£:« 

KTBl (XI*Q) ^-v*JHI#*«t8S*U TOE I (X 

i*q) T**ji,m^ : £ j to>*£?i&jj-rz>ni o>m&& 

2lm-i (Xl*2lm-q) ( Imlifl^-^iCDtiBfiS) 
S^«r**2 0>aK«i. 4lm+i (Xl*4lm+q) 

3 a>**»±**u WB*B*ttfl»i= 

J6gLt, IMBSl ~»3<D3m»<Dlvrft**a>ai*t 
^«Wlzd3^-r &ttffifc;1tJ?SfS±: * *r « C t £ 

[fg*«8] I ^**;u«*£Q***WUffl*zJ:yi* 

irrBQ (xi* i ) ^■v*>u«*a&^6«rB«#jaia>tt« J F 

ffi-fea>ftB*«£ LfeB*IS«#*£«T«*B*IS 

MB I (XI*Q) T^*;U«-9t«»S**t. Ira+ i (X 
lilm+q) (lm(*«-9iSa>fi«ffi) t*J«r 



(3) 



ftfflW- 1 1 - 2 2 O 5 O 7 



&&t* 3lm-i (XI* 3 In- q) ^Afi$2(0l 

ttttftaut* & £=r*- * c t -r-5tt*a««mis] 

gS<k. 3lm+i (XI4 3lm+q) -6® 2 <7)jg 

So 

&2iS£roji;KaM£&aj*$ja»a#Jw«i::fci*-c\ 

•saiKwsaJi:. itriHais#!ism-^i-a;s-r-5iirfB i * 
* *;hi#xi*q * *;m-^ zmm u fejewict y , 

tiffin £#8S**i, m&<0-**4FlS0>9\-W<Dm^Mi>< 
ffi¥B5-t-<?(D&IB£*05£ L&fE¥«3£<I^£<feJ*t-6&IE 

ltriB&ffi£&WI3&fr&&tt$;h.f=firlB$i atfaS2© 

AnotttMS* xiK-r «s#bb& * *r-r * c t « w 



etas entttdti. RrSo?x^nsa>n«a>flt«A]bt 

* suit *> s^iais t £*rr s c t £ t -r s ja sea 

3] ~9ro^-r*t^irSHa$*tfcfi; 
[0001] 

2jS£ (JISOAM Quadrature amplitude modulation) 

ra&ai:a>M#£&tt-f5S£a*f»JS&. 
[0002] 

2 5 6 tea AM*SCICetSSil3^SA<Sffl**iOOfc 

a>«Skflii=Mis-r« 1 ***im» (6iTWi= i flM-fc 

f*-rs. ) t^afiEi=3*iE-rsQ^-v*;um^ oaTi 

[00 03] Sigfis-ett, i/>7t?;uu— h^t^^n 
>/^-h**tfcgfe. 9 0' tt««tritfeS4ll£ftXflt'9- 

1-14^* 'J 7 'J i3/f)®&tmiti&$&m.&W±El&1!t< 
[0 0 0 4] Hl^ tSi^iKS^lHlKli, SfUl^CDfl-^ 

*«at^a)■e. jssiRff p l L@i»(n+*^f* 

— U>9&aFl£*i«3l#&*tBH4<&<. 

ffigOSJgSiKa^S^-r-SCir^j&ST?*^. f L 



(4) 



1 1 - 2 2 O 5 O 7 



[0005] 011*. 6 4Q AM(Cfclf^tiffisp®±.-e 

k.i*6 t*^ h<oi»#5iji<iiiyarc,*i.*. §gys-ce>;h. 

[O0 0 6] fUT. S<B<i#0)«ftSljKS;Kai=«UT 

^stiay*fctts^n-iH]yi=iHis-r5o eti 
mm& f io«t y lms^i*. ssi LTiaii* *if=<t# 

tUTS Citify. WJ526&J1SE»©£A f £3fca6£Cl 
±:*<-C-#S. ffi. 5S«S2l»SiSSSFini:Floi:dt-a^ 

[0007] E2i*. ttSE©s^a#«jsa>e!i$*-r@ 

■C*5. @2l-**4tfcSiKa#9JS^Id:. I 
^•511- I *-V*;i^Q^-V*;U<t-t?9 O* 

flre&CHB*fr&fttt9tft«>t a n-l (Q/ I ) £fr 

1 4l=-C3R*>€,*t-5. fiHS^SUJiaS&l 4I±, <I#£<0 
ttttthl (■ 1 0 ) £ ttiJSffl©®^* □ * T-II 

titethi tth2 ,fc<Dm£*4t>-&iing:s&i 6t. jnsrsi 

6<0tti7tth2 -thl frfc. &*Hft4g£dth £#«>3g» 

[0008] -7j. jixft#Mai±. i m^t am^t 
2t. ai i=***Lfc-7x^Rs©n<ii«><i^^3SE 

Mi=*r*. ««iti§ai rax* ( 1 2 +q 

2 ) >/2 WTfc*iTfl»Aa>a«d i *<#*>&*u 

&@d 1 i<TX*RS(B#g l-mfc*<lta*1 9l=«fcy 
tt!St**lS. d 1 > I m(7)Jg^|C % aj*d 2A<H U^A- 
l=#y. Il7iJv?7P7^2 0tANDy-h2 1 

fc^l-. tB73D4 3l<HU'<^i:'5:S. 
[0 0 0 9] C©tttt«-^d 4l=iCSL-C. 5S^g#S 
2 2*tttffi2dth ^Sg-TSo IP*. Sil^2 2 



S§2 aCDtbTJ^^^^-r-S^'J '^7Q7?24tSfi 
[0 0 10] HL±0imz^ $t3E<DJf;R»#»J#li. 

Stiff #a>i»2li£Ji;fc8& t ffi0S*tt2£iftJI9fcft £ 

-5. 

[0 0 1 1 ] 

[4»J*tJ!MkLJ:3&-r«M] LA* L H2lz 
BR1 014. UUXtin-1 (Q/l) £fT*fll]tlB 

[0 0 12] fct, #SgfB<0@ttl;fc. ffiW&BUMBA 

[ooi 3] »=, #s6SBa>»j<0@«i*. ©**isi»« 

[0 0 1 4] 

Erasfiufe-rtfefto^JK] .tea sn tsar 
^F®±-c<omi ~m4aKi-tEi:-c**i-?#iigSLfcjs 

ft) *3rS0)-*7cM«IJ:l3^f5#(+*Ci:£^i:-r 
■5. 

[OOI 5] .fcUJMtttKtt. <t^©effl¥®Ji©« 
S^ftBOdttAttB^^ 3 6 O* islS Ufc7cO^#ttS 

JSi:TK£*:Kfci£W5£l=:«fcy5fcat>S 0 C©^S£I4. 

[ooi 6] s#)a*<a i S2ats*v S3& 
isa\ l£L^l4m4aE)^l^ro«^ili. i f^*^ 

r. a*'c?4gsifl);ii©isiK<Dffl**a«?Tr*fc*i+'e. 



(5) 



^MW- 1 1 —2 2 050 7 



[00 1 7] aa**S»©Bffl«TW&*M::*:**^ 

stisss&fi-si- £ an jb ® bbbbsmm- i <7><44e^ t 
*jiiLTjttaas*iHittt««-r* p l lihi^cdp-^ 
[ooi s] ±Ea>a«*a*-i-4fc«>i=. 

LfcB«K«fcy* WEtt« 5 PB±Ott«ft*HrSa>-* 

[001 9] mic. ±c«)s»«attt*fe«)t, *« 

;ufg-s§-;& if i* q * * * ;ua#* & WE AJ§-£ attffi 

fiBfc. WEftB«5Efl»l=*M5'#-*tte I 
«l*Qft*JHIfS«BlfcaWzJ:«, WE<i*S 

Blttt£**'r«ttfiftaUHB£:* WE*ttSfS«fciJ[il 
B* & mm £ *ifcttE-*5£B«±Ott«* £ 

titBi::. a&r«B*£natt«ftBexar«B5> 
ent **-r * c <t 

[0 0 2 0] 

toVKDSttaKB] SIT, *«IW<D^Sfe(D^fiS^«lr 

BBo^ffiflA^BnostBnoiH^Bsr^fi^Ta 

[O O 2 1 ] [frttlUBBfcB (QAM) 3M] ^SS 

a>Bttflo)ttflft«kUBB«KB a r«ttrc. *aa£B 

[0 0 2 2] B3I** ^HQAM^OtlMOCm 

26 (=6 4) aaotf? kba«*<. nc^ 
e>y@»3oi*5/'j7;i ■ /<^u;uK»iaiB-c*y. 



«*c=«ya-c*. 64«Ho>tfy 

*<6 4«<D«#jSlC»^b**t*. 
[0 0 2 3] 1 Qm-^li^tL^tLP— ■ /<X • 7 

^;U^T**l»;U-ht^^K • 7^/^3 2, 34$ 
MBU B2 0X«BsKftFlo2 StL^ftiQO' 

tt«^r*tfc»»»aa«#*»jtHB3 4. 3 5ti 

<§-^S10li. D/Ag£ftfe]B3 8T*^P7^CLKlZ 
^LfcT^-P^fl-^S 1 2lZ^^4x^o fit, B 
OBVBBft Fioi t*t«S*tt&kflft 

**iaB3 9-eBK**t. «aa«aBFouts*-r* 

BBBa>a««*RFA«B«**L«. LfcA^T. BS 
BBiKHId:. Fout = Flo1 + Flo2 £teh 0 
[0024] B4tt. SaQAM^ACDanBOBBB 

il^RFtt. A>K/<X-7-f^4 06Mfc ftff 

S4 2IZT. anBttBi 0>**B9ftftFiol **** 
Bl aB*ttaBA9*<aXd*u v>^Ul/-h^t 

P— • :7-f 4 4£iIilLT. B*^ 
P y <7 C L K Lt A/ D £&[H]B4 6 T'lfV ^ U 

[0 0 2 5] C<Dfi#S 2 01=1** I OTtOafttf 
BfiLTfey. *0>m^S2 Of*. K1TB48 V 50|: 
X. B2a>B*ttBBBBKFlo2 S*U 2LM=9 0 
° tt**«r*ifcB2C!>BBBaB«**»»»SttT. * 
— X/O K© l <i#4:Qfi#lc^I3$^^o 5 2 1*. 9 
o- Ott«i/7 KSK-efti. 

[0 0 2 6] **l**tfl>»«**lfc I «*fcQ«*l* % 

P— /<7> • ^^;i/^Xfe-&7U— h^-f 4rX h • ? *f 

54, 5 6£MiB-r& 0 fit. esiK(»^4rr«BB 

B*HSI=J:ySA*£ I «tQfl»OiStt»*ft X 
BBfcBS 8t^ p^-f X$*t§ 0 ^p-v^W^Is]»6 
Of*. 3l««#©^a^^l=H»lLfcB*^a^^CL 

[0027] SBflosMo jr<» >□ -cii 
BKB4 2l=A*S#t*»l ©BBaBB«*Flol 
li. p— *;u*«»4 3lcJ:yfeflEa?*t*o CCOP— * 

;m««4 3it 7'j-7>*Bi:*y, *o>m&tz*> 

o#*>KBB<bttifCcJ:yB«-r*BiftttFlol ttSa 
[0028] ttoT. h^ti^{I#S 2 

o©»aaBa8kt»BB-r*a>-c. ^niciittf 

<E5. ttBKS^igB (^-v'JT'JA/^yiaB) <*. i 

«*to«*A:^&a«r*«#ja«)(flt«BA a t«B 

■r^ia4§M«ailslB6 2^. ;^7-f^64t, tt 



(6) 



1 1 - 2 2 O 5 O 7 



ffi)$g&S§6 6<t. ^gB48 f SOt^b^PLLlHl 
&£«lfi£-f*o SElw. PLL[s]i&a>3l£&^®ffl 

^^-u>v» £ffi*-r**:tf>l^ smfI^RFCD» 
aajBSKRFinfc. ttHffl®ftVtt£&n3M&Flol + 
Flo2 <t(0^1»iA f £&ar*/i e 8*< 

l£lt*>*i*o AiftCk#8IS6 8/»^£±JLfc®;^a^A f 
$^|Z-j-^Ci:T^ ttffi^&aSlUSe 2 14. cfcUlSU 
fcffl OMgLbOSBB) GM&*6^A 0£&fcii-r*C<!:*< 

-e#*„ ca>««»#siiB6 8*^ *ss^ic:ii-r*ss# 
■eft*. 

[O 0 2 9] [ttffift&ttjB0BB£*G>ls]B] 

ttttlU BBi::»eLTtt«SftfcB*fc»J«i::«o 

r. 3 6 0° ommonnn^. m&<D—&7zmmi^& 
»r*o 

[oo3o] las i*. ^mmo^nm^mBn^uoK 

Lfc»B^^ISS^*tfcfSmfe I «*<Dffi£«BLfcB 
I^CftoT, -3fc5c&g0 i (=*»**t*. E15IZ 

14. B4jSls i ~s 5<n$mft- 1 8 0' 1- 1 8 o° 

-2 lm-+2 ImCD— ^7C^I^S*t"*0iJ^^4x 

* 0 «#jss i ~s5i*. *rni:«#jai"<?fty. ±e 

Lfc«a»»=J6i:-CHRLfc«#jat?ft4. ttot, 

*a>«-*jas i-s5i*P3s p±fz(iM-r * c £ 

*o RSPWSSlmtt^o 

[003 1] msOW-Zt*. £B£JgC:LT. JEftttB 

y*<o° -+i8o* ohm ft* BMHay*<cr — i 
so* aiMM*-*-*. fcr\ «uwt2Mi:tt 

BUrt^*^:-r*&. fififttfO* ~+9 0 # (jSB* 

fejSO i=Bjirr4i::«iv s*jfii<D i «i*o^&-iib 
fc»*-r*. fct\ S2jfeB(c^js-r*;H«ic^. - 

i tactic* y* tt«ftO # -90" £. -^tuM 
BB0 i ( = - i ) 0>0-+lnilz»i6#lt*Ci:*<-C* 
*o B5-CI4. «#jSS3*««2BBirttBU *<Z> I 
fit i 3 14. 0 i =- i 3 £ LT— SfcTcggS i Ji<Z>S 3 
l=*MEttl*&*i4. 

[0 0 3 2] JE«=. 3 »BI=ttB-T*«* 

It. tt8««+9 0' ~+1 8 0° (jSC3^&jSD) iZ 
BlD-r*(=*tV I Bl*-ln*&OI=Blnr 

* 0 *CT% B3BBI=Me-r«9UIA«. 2lm+ I £ 

-r*ciic«fcy. fi«ft+9o f ~+i so* £. -* 

7C&gfit0 i (=2 lm+ i ) (D-4-lm~+2 lml~*tJfc#lt 
ftCfctf"C#*. B5TM4. B*jSS4 3ft««3ftBl=tt 
■ U ^G) I fit i 4 (<0) 14. 0 i = 2 Im-h i 4 <h L 

[0 0 3 3] B«l=* fi*AA«Bi BBI=ttB"*-*«^ 

1*. ttffifttfO* 9Q # (jttB*&AA) iCJOf 



4i=t£i** «#jfto> 1 Btt0 3b^ti + imizitan*j-*o J ?-- 
T*. mi »BI=*MM-4BJWe** ~ i if 4-<hfrj: 

y. &*sfto* — 9 0° £. —Xytmmme \ c=- 

i) OO lmfr»JSf*lt*Ct3&<T?**. 

Si. S2A<I1 &fglrte§ L. I « i 1 . 

1 2 ii % 0 i =- i u - i 2 £ Lt- *7cB«0 i -t 
C0S1. S 2{z»Ki*lt6*t*. 

[OO 3 4] JEfc* «#fi*«SS4*B(::ttB-r**& 
14. — 180' (jSAaft^jSD) 1= 

^>-T*fCtttV 11^-^(0 I Btt+lraS&^OlzB^-r 
* 0 f:t\ B4BB(=»J6"i-*B»SC*. -2im+i 

t-r^-ticcfc y. ^ft_9o° — 1 so- - 

*5cS«flI0 i (--2lm+i) 0>-lm 2 ImlzftK 

frflt*^^^^*. B5ttt, {I^£S 5*<SS4*B 
iZttgL. -£<7> I fit i 5 (4. 0 i =-2 lm+ i 5 £ It 
-*5cB«0 I ±.<DS5ir»Kf*lt6#t*. 

[OO 3 5] El_t<D*f(Z. E5O)0gT?l4. j£B£f*>/t><h 

•T*-1 8 0* ~+1 8 0° 0>ttffiflft<* -2 1m 1-2 

lmfl!>-*5c««e il:$S^5o ^(75^»^I4. I51T 
<Oiiy. Bl ~»4»Bi::*CTKfiSftfc«*ttat* 
^T?ft*o 

[0036] Slfti - i 
Sg2fc|g -i 
$3ft(S 2lm+i 
I4»[g -2 lm+ i 

<l-^-^A<i:C(D^BI-i4S-r*AM4. {1-^^(7) \ i&t Q 

ffla>^^t>fsmi^^btu*o i is. Qm<DTi>5j[, 

«3&«Air2 0«»'e^*^*«'&l4. mttlc^-^t>Og 
±{4^7 hO>«^*to1*-A^6«#ja*«ttB-r*ftBt« 
£ij-r*Ci:*<-e#*o SP^. 2<Offi»S^*tlfcR0)S 

±^t*-> hco3is^^-e:(4JsiT<7)jiy-efe*o 

[003 7] S1 &B I . Q = 0, O 

$2»IS I f Q= 1 , O 

$3»iS I , Q=1 , 1 

$4»IS I , Q=0, 1 

ttor. -n#^o)<4B-r*ftBcD«air4mKic i b*& 

*o 

[0 0 3 8] @6I4. 0 5CDl^31^fiJ^Lfcmi <D2tS£ 
(DBB«lfl!)Ba»#3iiJ8©E]BB-efc*. H6lz(4. 

2 ICtf Lfclsl^i: B i:«lM*»K-r *B#lzl4. B 

fflS#*#Lfco *nffi<D^«i«a)ttffifttta3Bi o 
(4. 1 m^tQm^ttfm&zix&o 04(r^^4x*3i 

y. I «#tQ«*4BfSlf hcD^rv^^fi-^T'fc 
y. «*jfil^6 4fla)«ftM:« Wf*l3e7h(Dfi? 

^;ufi-^-eft*o ^fflftfeaiSli 014. ftB^JSIelKi 

OK 1IS10 2, ADSSI1 0 3, 1 0 4Wt^ 
^105 **f*o 

[0 0 3 9] fc®*iJS[H]g§l O 1 14. 0»Jxl4 I {i-^i:Q 



£3fe&0)i$(DS«{I^ S£4*®CD($<Z>SiRffi 

1 I*. 0 5[C{a*S<**t£o 

[0 0 4 0] 0 2 1*. I f ^01 i 

i = - i MJ5£$^ll.o 10»«1 0 31*. HI-5§-0>{£i 

n 3|C|*a i = 2 lm+ i A^«**t*. Rl«l=. jtoffS 
10 41*. I ft#(7}fl i [Zls-?7 U>XA^]-2 Im^Jta 
»r*lsI»-C*y. -/ — K n 4 iCli 0 i = — 2 lm-h i 

[0041] fit, /-Kn2, n3, n4^, 

«Kn5i:WI**iS. lELfclU, S#A«<Kl2t 
tf» 2 *Hf=tt«-r y— Kn 2j&<-feU2*1 

8 i 2 - 0 i 1 >2 lm<0J§-& : A 
0 12—011 <— 2 InXDig^ : A 
-2lm^0 i2 -0 i1 ;£2lm<&ig 

-i8o° t + iso 1 fcottii&Sfct^-eflredott 

[0 0 4 4] -^flSRMIIt i«fcQWi 

A^«PLfc{i^ose*^to^liffigli±ilHi^i 2 
<t. bi ic3S*ftfc7x^Rsa>»«a>«#jai^3i«L 

*nm<Di&mwT-{*. mmmmam^ 21*. 
2 +q2 ) twtr*. sesiajussi 21*. e 

( i 2 +q 2 ) $5^tf)S^(Z. ^ss&i 2 1 1 

1 2 2&tfinjtai 23*tu a«ja[oa«ia)=fltd 
1 ta*-r*. 

[0 0 4 5] itSai 91*. CK^Slgd 1 S7X^RS 
I m<D-^ (Im) 2 fcJtKLU d 1 > (Im) 2 
<D«£fc. tt*d2tfHl/K;M:ft« % B87'Jt/^7 
□ •>^20i:ANDy-h21i:J:y, 1SLT7X^ 
HSa>rt«©«»jS*<MSftfcB*|:: % fci32ld4*<HU 

[0 0 4 6] ca>«u«*ei4rwa»L-c. 

14. ao£:5&2 3<t. SttJftd 4*<h UK;ua>Ri::tojr 

82 3fi)8l*S7^f«7'Jy^Py?24ttS 

r*. nioMiity-Kn 9r=a***i. nxst 

i±Afi:Lt, ai^OUT^LT. H4|c^*4xfc;u 

»^£«ffi-r&SB#i*. H2(ott*0ij < ti^«T?a&^o 

[0 0 4 7] fil-tO>«{= v B6I^**lfcflaR#M» 



^gg 1 ? 1 1 1 -2 2 0 5 0 7 



0 «-*]S*«*3>UBlztt«T* 
H£l*. /-Kn3^^$10 5t«^o * 
LT, «*jft^«4ftBI=tt«-r«»fttt. y-Kn4 
3i^U^10 5t^m. *t<0e*. y— Kn5 

EP^. (MWWWUISHM oi*. 

[0 0 4 2] *LT\ (UgSttttlsIttl 4f*. g^LT 

«B**is«*jsa>tt««A0 i <affi^«iai 

BR1 4 1*. «BfflO*«^n?^CLK^jIH*l** 
M tfli2 £a>S£#tf>«&a]tai 6fc, ADKBi 6 

o>&*e i 2 - a i i *&**ttta^A a i 

[0 0 4 3] 

a i =n 7 (a i 2 — ail)— 4 Im 
ai=n7(ai2-ail) +4 Im 
£:A0i=n7(ai2-ai1) 

rtofiffiftSiiiiHisi oi*. «JHftTa-y-e«i*aF#u 

£fclB¥iJ5£ls]S&i O 1 n*&**8&tfftl)(84:» 

1 0 5T^g£*L&<> tt-a 

[0048] @5Cfel^ ^BS^d: LTJ5teft[H] 

«*?7^ ftW-isiyST-f^xiLr. o° ~±i s 

0° <Dtt.ftft£. 0~±2 lm(D-3fe7cffi«l3*«Lfc« 

f*l+tff3^4:*-e**. j«B*ttjSl::LTK 
»lf0ye. 0° -3 6 0° ©tt^S 0~4lm(B-3fc 
5EMC»LTtJ:^. 0 5 *<D«3Irt<&8[ffif*. * 
Sot, j£B-C-D-A(7>^ia)CDia 
0-4lm(=»Kf*l*6*t*. *<DB*0>Ktft5t 
I*. @5<D^±(C^Lfcjfiy. -U 2lm+i % 4 1m- 

[0049] H7r*. I ^*:Ms(I#£9JfilLfeJK£a> 

tt«*£-j«c*«0 i toMoweBS^-rB-efc 

fttf^rsjiz^-r^x^: it, o° -±i so* cott 

O-±2lm0)-3te7cffiSa i icWJSttltTl* 

y. -i. 2Im-i. -2 Im- i 0> 3 fc& 0 
[0 0 5 0] ®7IC(* % fiDS^i LTSfttf 

^[r||Z0 0 -360° <D&l9ft$0-4 lmC7>— *7cffi^ 
a I (c»ffiftrt««A^4*L*. *©;H»SCI*. 2 1m- 
i % 4lm+i. \<D3m&V&>*> 0 
[00 5 1 ] 13 8 I*. Sl^. I ^**;MB#*«fliLfc 

^cD^=faft<t-2fe7c^a i ta>]sija>»a«**"rB 



(8) 



^Hfff 1 1 - 2 2 O 5 O 7 



y^T.^ mftjjmz-?<{i-*tLT. o° ~±i so* 

y. Im+ i . - (lm+ i ) fl)2lSt4l>o L^t. M 

14. Q{I^O>£-t<ifc:-y hG^lcttoT^J^SC*** 
[0 0 5 2] Ml-. 08ICI4. £c£te£<t LTS&fi* 

^fRl(Z0 o -3 6 0° (Dteffift* 0-4 Im0>— #7cj£« 

0 i lc#l£ttl*£#J*<^<**L£o *0;1t3?5*r4. 3 Im- 
K lm+ i OZmmXtbho ft-sT. ±IBt[^«(C % ft 

KflSElBT?!*, Qm^<Z>&±&£ v hc&^lzttoT. 

[0053] mmz^ &A£tpfok-f&0* ~±1 80 
° <D£iffift£. O~±2lma>-2fc£&;&0 i (C^ftlf 
£A£te£(cLfcO° -3 60' <D*i*S 
ft£O~4lm(D-&7c£^0 i \Zttfcttl+&Zk*,1*& 

[0054] S9ii, i T+^^m^&mmLtz&t: 
s^tssT?*^, m9iz7jk£tL&mv. &A£tpit>k 

t-50* -±180° (D&*gfS£. 0~:fc2lmCD— 
B«0 i lZ*r£ttltS*^f4. &&mO$iUjX.i*. Im- 

1 (Im- i ) j£A£te£C:L 
tzO° -360° Im0>— #C7C*g 0 i 
lC#JS#lt£i§£f4. Sftffi<7>>HS:^l*. Im- i t 3 In 
+ i 

[0055] 131 o(4. tecDtefift«£iilE]B(Dfs]B0!J£ 
^tSTfcS, 0 9 0>3tS*O08<t#tt*££3£S<* 
*i£iiy. 010 (1 ) (4. £D£*to£-r*0 e ~± 
1 8 0° (DtMgft*. 0~±2 lm(D-&£&«0 i fC*t 

i. y — Kn 3IZ2 Im- i . y — K n 4 IC- 2 Im- i 

[0056] 01 0 (2) I*. &C&tp&k-f&0 9 ~ 
±18 0° (D{i*§«£. 0~±2 \m<D-&&mme \iZ 
^ItSS^^tfc^o C<D«T*li. y— Kn2 1 
|ZlnH- i y— Kn2 2lC- (lm-h i ) #± 

j£ZHZ>o fttBflSEIBi oilzte. Ql^o^ 

*««-**t4. «ot, £«*I^n1I4. 2*£fcl4l 

*<7>ig^l4. *R«l£l5ltti 0 1 I*. Qfl-SfOSJitttf 

[0057] 01 0 (3) 14. jSA£*/k£-r&O tt ~ 
±18 0' ^SflJ, 0~±2 lm<7)— ^SlSe i l= 

»Kf*«t*a«0>«-e*« o zo«-ei*. y-Kn2 3 



{=- (Im— i ) A«fert**t. y — Kn 2 4lZlra- i 
jS^ft&o *fc* feR«l£l5]Bl 0 1 C:I4. Qm^<D<* 
*««B*Jfc*o 8oT, S«tl^n 1 (4. 2**fcl4l 

[0058] 0 9C^U;, A. B. C£J&££ 

tl»O e -3 6 0° ©tt«fc£O~4lm©—3fc7u««0 

i lz*»5ttlf l3«l=L?tt4Sftttttils]BG>3t 

[0059] 01 us. am^zmm Lt-m-snQ-ftft 

fttOllMS^tHTfe^o 01 1 TH4. Q«#G>« 

[0 0 6 0] 01 1 fzacShSQft^fiJfflLfctt-e 
14. tt««I4. fiASO 1 tit, J£BSft^fp)fc£B£ 

f££L-c/5c£-ea>o° ~+i 8 0° B«i*fiii::jS 
D^gffi ltiSc^T'CDo* — i8o* tr=«yar 

t>^*o -t*Uc»LT* ^iA-B-CCDO - -+1 8 0 

* Oman*** 0 - Im- 2 ImCD-^TC^ 0 q IZ&&Z 

tl&o H«l=. ^A-D-C©0* 1 80* 14. 0 

Im 2 lm<D— ^TL^ga q \Z&&£H& 0 **t^ 

*icDftRco^cD>llS:scr4. *©l«tts. 

[OO 6 1 ] Si ftE q 
$2£IS 2lm-q 

- 2 Im- q 
$4^i q 

01 214. 01 1 (0BKm&mmLtzm2<nnm<Di&mm 

ClIfflf^^Lfco 01 2lZ^$4lfc^^»#»J« 

(4. cxDm&tK me&m&kmte 

6A^ftay. 01 2(0{iffift^tiils]Bi OI4. 010 
(i) iz^$^fct<Dt^^a>«^T-a&So 

[0 0 6 2] £P*>. 01 2 0^;^fi#^tj^(D^A^£ti 

bbi oi4. ±mLtzmn&£mm-rz>tz&>iz^ sin® 

BI4. Q<i-^-CDfilq ^^CD^^y — Kn 2\Z&K%mU 
m&IOek. 6 q = 2 lm-q*aiW"*"*BIBl 6 7 
^. fl q=-2lm-q*3l*r*iaBl 0 8fc**-T 

4, BBi 0 7 P 1 0 814. **i^*iH*S4x*ay* 

[0063] fit, »R¥o^iHiBi o i izxwmzti 
^*s*t*a«?«*n i ic* y. ^1 »ist$4ftio 

ft!4. y — Kn 2*V— Kn 5lCftfiS^4x. m2ftK(D 
ft(4. y-Kn 3AV — Kn 5lZtttt*#t. m3ftR<0 
B*I4. y-Kn4tfy-Kn5l:«ttS*i4. 

[oo6 4] BB-rftfli^jaiottffiftBtttttrftttffi 

^gliiileJBi 4. «ig«aj[s]Bi 2. iHSLrv^^R 



(9) 



ftfflW- 1 1 -2 2 0 507 



ttfUBi 8&i;a»igB2 2i* % H6a>if^£:^i:-e& 

[006 5] Si 1 I"!*. ^BSjlfe/gtt^O' -36 
0° 0>ttfflft£. 0-4 Im0>— *7uff«0 qfrS^-T^ 
*i£(D0!lt^£;ft&o -CDli^li. q. 2lm-q. 4 Ira 
+ q CD 3 -3<D3tX£ <t 

[0 0 6 6] Hi 3 1*. teOQf^^iH^S^Lf: 
H-efc*. -(DHIc!*. /SB 
$4"t>£?&0* -±180° <&te*ift£. 0~ 2 lm<D 

&JB<0;1tg:3£IS. H4"*Jtlc^*4xftay. im-q. - 

(Im-q) (D2H3refc5o - CD $2, 3 fcffi 

So 

[0 0 6 7] MIC. 01 3rzii. ab o° 

-3 6 0° aXifflftS, O - 4 lm<0— 0 q Cl£ 
I*. Im-q. 3 \m+Q 0)2mmttj:Z> o 12, 3 

ftB-eBi:at*3ti=ay. in tt4*R-eBC9t*3 

[0 0 6 8] Si 4ii, Q5 1 **;u{l-^£*Jfl3Lfci§'§' 
©tt«*t-a5c«*a qa>Kttffl0>atKX«3*'rBS 

fTtefttv f it, id i 4 0>mmiz7f;£titz8mmo>jD 
ubb*«*m«**. 

[0 0 6 9] si si*. ft3(DXtta>^nfla>nxik# 
aisoBBB-efeft. co)^isa#»JSli*. seizes 

*tfc l«#<Dfl[i **JfflLfctt«ft*aia*i:. Si 2 

iz«*:iifcQflM-<Miq &mm Ltzwanmummt £ 
[0070] ss&tfsi i ottffiflttuii]Ba>iRa^ 
ssic^^tLfc 1 «*e«fli-r*»*i** 

&£*t£o Si 1 lc**ftfcQ«-l-*«flW-*JB 

£1** Mtf9 0" is? h LfcjE5S5KfflSl3SftlO)S» 

jStDteSlz^oT. ^-e^-^7c^lrg^»^^fc^ 
WiAfli, A 0 qa>««*«W**::±l::tt*o * 
ct?. si so!>«T?tt % ee«a>ttffiAttui5iB£K(t. 
«n««ia>affift«kttBB^-6«itt Lfc^s-r^m^^ 

cty. j:yffaoxt^atKBA f *ikm-t&z.tifiv 

[oo 7 1] hi 5rz3K**L*ay. i mmmm^tz 

ttftottUBflh o i Ql4««llLfettflflttlil 

BBl o q< t36<i£itt>4x-5« **f?*t(D«JSEI** H6, 
Si 2|z^Lfc«fiEtBi:-Cfc*« ffiU *R¥Q£BB 



1 0 1 ^tt-F^CD-fe U££ 1 O 5 i . 1 

o s QT*mR2titzmnm<*tL ; e*i<Ds — Kn 5, n 

^MftffilHJBl 4 i . 1 4 qT^^^ftSfctf)**!. / — 
KnIOCAfl i *<. ;-Kn1 1 ICA 0 q 36<-t*l-F*V 

m&2tiz>o fit, m»»2 5i=*y*#i6a>tt«B 
*<anKS*w «{§-£ttttiBBi 8izj:ya«LT-7x^ 

Ret y *MMG>tt-9 AtfSfll * *tfc c t * *tfc ft 
^'J ^7D7?24^ i£*S^A 0 i+A0 qCD^S 

fflS7 7ft^o ffiot, y — Kn i 3icii. cfcyas 

G>Kl*tMS£0>jR3t«£ (Afl i+A0q) *<3Ldc£*V 

[0 0 7 2] Si 5(7)m3<Z)^li£<DJ^IS^!IfCfetxT. S 
9tBl 4CDSai^^^fc^CD^Sa)J|fi^t>1±* 

e \ iz&&Ltzn&mt. q***;hb#*&-*5cb 

■ 9 qi:«LfcMtt*«*<*«cfe, cfcy 
ttKOBlHMBflOBSttH-r * - 1 ^T?**. 

[0073] ajbRnLfcay. *^»6ro5^ss^i<DsaK 
tfsBBi=«ky* «#jfiC!>ffi«iFBi-ea)tt«ft** ii-^ 

«ttLM*Qg«L *t^l**0>H*) *&««>S^i:j5<-C 
Sot, VJBa>BBBB^Hi/KL-rt*0>BBtt 

[0074] si 6i±. *nm<Dj&mM<Dm&»fr%\& 

fe^o *Xtt0>fimflaBXK#JNB6 8«<. *<SQA 
MSa©aBiBSi*t4->Xf AL S I 5 0 OrtlZ 

f*9j8**t£*^?b<&&o ^<7>«^l*. ja»Ik#»«6 8 
©HBtRWrSfctf)©^— /\-Kf-fX*^B 

&S#»I5g6 SCDEB^— £1*. Verilog HD 

i_*>v h dl tji^ommiz^ y eat£*t«. 

[0 0 7 5] 

**i&©«*t«H LfcB*ftB*B»-e, «* 
T. «««*fflBB*«»ftHB«l*f=-<-*c4:*«-e* 
[0 0 7 6] Sic. J:e0ttffiftttUBB(::£yttU£ 

mfiLr&ZtX: B«l^ JIXH#SI««n*«i:BB«l 
[BBflOBWttBtB] 
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[03] *liQAM^OgiSSC0«EBSia-e&^o 
[04] *fSQAM^<DfiP§lO«BS0-efc^c 

[0 6] @5^n$^Lf:$i aseifcoj&neycDA 
a»#««©iHiBH'c»*«. 

[07] l ^■■fr*;u«»6«fflLfcll*a)tt«fti:-3k 
[08] I ^-v*;u«-»*fiJfflLfc»*«>tt«fti:— * 
[09] i ^^*;u«#SWfflLfcJifi:a>ttffl*iA:-* 

[01 o] «fe(D<iffift«tiii5i»<Di°i»w^^-r0-ea6 
[011] *mm<Dj&mmotiLttftm&<Dmm&7iz-tm 



[01 2] 01 1 <DRai£«ffiLfe«2a)lllfi(D3f$aS«l 

[01 3] tta)Qft*JHI*6SfflLfctt«ft«Hlfl) 

[01 4] Q^^*;Hi#*WfflLfcJiftfl!>tt«llfc- 

[015] m3CD!IJ£a)^IS^jCD^^5S#«iJ§|<7)[e]g&0 

[0i6] *ft«o>fi»B«iofla[Ck#»j«^ ->x^a 

LS I rtt=rt&;*;|x£C££I&Er£0T-fc£o 
[»#0>i&U8] 
1 0 

1 2 £«i&aj[E]& 

1 8 flWdttUEMft 

2 2 S^IhIK 

1 0 1 *n«l£DB 
1 0 2-1 06 atXEiB 



[01 ] 

Fin > Flo A "^v 

2 N 




Ich 



[06] 
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teHa^F 1 1 - 2 2 O 5 O 7 



leh \ 
Och I 



[@2] 



r 



u 



tan 



16 



th2-th1 



23 



,18 



19 



d2 



d3 21 



►out 



d4 



[03] 
»ttQAM;$3a>&tS8<DtBt&B 







32 




1 








:v/u*<lpf) 






{coi 

53 




Q 











Fk>2 



510 T S12 
CLK 



Fout 



Ro1 



Fout = Fk>1 + Flo2 
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ftfflW- 1 1 -2205 0 



[05] 





[09] 

80* ~ 0"— *1B0* 





B— C*-D— -A— B 
-1B0*«- 0*— *lW 


C— O— A— B— C 
-ISO* —0'— 4-180* 


D— A — 6 — C— D 
-ISO*— 0*— +180* 


A — B — C — D— A 
-180*— 0" — HBO* 


K1KR 


tkrH 




— i 






-21m-l 


InH 


s 






1 


-tlm-0 


2km-i 




I4MI 


1 




-2hnH 


Im+I 



0* - 360* 





D— A— 6— C 


A— 6— O—D 
0*— +380* 


B— C— 0— A 
0*— +380* 


C— D-*A— * 
0'-* +380* 








4br-l 


3fciH 


KM 


2hn-i 


lm-1 


-1 






4bwH 


3ln*+i 


2M 




*4ft|B 


1 




2ktrH 
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ffBflsp 1 1 -2 20 507 



[0 7] 




(14) 



^Hfl 3 ? 1 1 -2 205 0 7 




(15) 



fSISi^F 1 1 -2 2050 7 




(16) 



tffffiW- 1 1 -2 2 050 7 



[Hi 1 ] 




180" +270' +360* 



(17) 



ftfifiW- 1 1 -2 2 0 507 



[01 2] 




(18) 



♦SUB*? 1 1 - 2 2 O 5 O 7 



mi 3] 




(19) 



^fBa 3 ? 1 1 - 2 2 O 5 O 7 



[014] 





C^D«-A-+B— C 
-180*— 0* — +1 80* 


D— A— B— C— D 
-180' — 0'— +180* 


A«-B — C-*D— A 
-1 80° *-0* —+180' 


B— C*— D— A— +B 
-180° —0° —+180° 




q 


-<lm-q) 


-2lm+q 


lm+q 




2lm-q 


im-q 


-q 


-(lm+q) 




-2 Inrt-q 


lm-q 


-q 


-(lm+q) 




q 


-(Im-q) 


2lm+q 


lm+q 





A— B— D 
0°-> +360° 


B^C— D— A 
0°— > +360" 


C— D—A— B 
0° — +360* 


D—A— B— C 
0*— +360* 




q 


3!rn+q 


2lm+q 


lm+q 




2!m-q 


Im-q 


4lm—q 


3lm-q 


«3£fB 


2lm-q 


Im-q 


-q 


3 Im-q 




4lm+q 


3lm+q 


2lm+q 


Inr+q 
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